Carbonea vitellinaria is reported new to Japan growing on Candelariella vitellina. A key to lichenicolous fungi known on the species of Candelariella is provided.
Introduction
Reports of lichenicolous fungi from Japan are still very fragmentary (e.g. Tibell & Thor 2003 , Kurokawa & Kashiwadani 2006 , Frisch & Ohmura 2013 , not including many presumably common species. This contribution deals with one such species newly reported for Japan from Candelariella vitellina, also providing a key to lichenicolous fungi known to grow on species of this host lichen genus.
Materials & Methods
A total of 83 Japanese specimens of Candelariaceae housed in the National Museum of Nature and Science (TNS), Tsukuba, were checked.
Morphological observations were made using a dissecting microscope or a differential interference contrast microscope. Anatomical examinations were made using hand-cut sections mounted in GAW (glycerin: ethanol: water = 1:1:1). Ascus apex structure was observed in 0.5% Lugol's iodine solution with pretreatment of 10% KOH (K/I) (Smith et al. 2009 ). Spore measurements are given as (minimum-)average(-maximum) (SD = standard deviation; n = number of measurements). Generally Carbonea vitellinaria is a very common parasymbiotic dweller of Candelariella species with cosmopolitan distribution, known from Europe, North and South America, Oceania, and Asia (e.g. Hertel & Zhao 1982 , Obermayer 2004 , Galloway 2007 , Etayo & Sancho 2008 , Chambers et al. 2009 , Zhurbenko 2009 ). However, this species seems to be rare in Japan since just one of 83 examined specimens of Candelariaceae collected from Hokkaido to Kyushu (elevations 5-2700 m) was infected by the parasite. In addition, no other lichenicolous fungi were found on those specimens. Carbonea vitellinaria has also been reported from lichen species of Lecanora, Lecidea s. l., Rhizocarpon, Tephromela and Toninia, mainly growing on non-calciferous rocks (Clauzade et al. 1989 , Knoph et al. 2004 , Zhurbenko 2009 ). This is the first non-lichenized lichenicolous species of Carbonea found in Japan, all previously known ones, viz. C. atronivea (Arnold) Hertel, C. latypizodes (Nyl.) Knoph & Rambold, and C. vorticosa 
